Infective endocarditis (IE) can lead to significant morbidity and mortality without appropriate treatment. Modified Duke Criteria are accepted by many professional societies to establish the diagnosis of IE, and cardiac imaging is one of the major diagnostic criteria. Transesophageal echocardiography is an algorithmic escalation to diagnose IE when transthoracic echo does not appreciate a positive finding. In patients with contraindications to transesophageal echocardiography, cardiac magnetic resonance imaging, cardiac computed tomography (CT), cardiac CT angiography, and fluorodeoxyglucose positron emission tomography with CT or CT angiography may be alternative diagnostic tools. However, these imaging modalities have their own limitations such as local unavailability, the presence of non-magnetic resonance imaging compatible implants, or impaired renal function. Intracardiac echocardiography could be a considerable alternative under those circumstances.
Introduction
Undiagnosed or delayed diagnosis of infective endocarditis (IE) can lead to significant morbidity and mortality. Mortality rate from untreated IE may be as high as 50%. The Modified Duke Criteria are accepted by many professional societies to establish the diagnosis of IE, and the role of cardiac imaging is one of the major diagnostic criteria. We present a case of IE in which routine imaging modalities were limited due to the patient's comorbid condition, and we utilized an unconventional imaging modality to establish the diagnosis.
Case Presentation
A 72-year-old male with a history of bioprosthetic aortic valve replacement was admitted for generalized weakness and fatigue. He was found to have anemia with positive fecal occult blood and subsequently received upper esophagogastroduodenoscopy revealing an obstructive esophageal cancer. Given the presence of the prosthetic aortic valve and an episode of bradycardia that occurred during colonoscopy, the cardiology team was involved in the patient's care.
During his hospital stay, the patient had intermittent fever and leukocytosis. Blood cultures were positive for Staphylococcal species. Appropriate antibiotics failed to improve his fever. A transthoracic echocardiogram (TTE) revealed no abnormalities of bioprosthetic aortic valve except mild aortic regurgitation.
The TEE was not feasible due to the advanced obstructive nature of esophageal cancer. Intracardiac echo (ICE) was attempted in this patient to establish a prompt diagnosis and institute an appropriate treatment. The AcuNav, 8 Fr intracardiac echography probe (Siemens AG, Munich, Germany) was introduced into the right femoral vein and then advanced into the right atrium and subsequently into the right ventricle. The bioprosthetic aortic valve was visualized in both short axis and longitudinal views (Figures 1 and 2 ).
The images disclosed the perivalvular aortic root abscess as well as a rocking motion of the bioprosthesis with moderate aortic regurgitation. All these findings were consistent with complicated IE. Periaortic root abscess was drained by an urgent surgical intervention and the infected bioprosthetic valve was also replaced. The patient was referred for urgent surgery, where the perivalvular aortic root abscess was drained, and subsequently the infected bioprosthetic valve was replaced.
Discussion
IE is diagnosed by Modified Duke Criteria, and the role of cardiac imaging is one of the major diagnostic criteria. TTE and TEE are the mainstay imaging modalities.
The sensitivity and specificity of TTE in detecting valvular vegetations or perivalvular abscesses associated with native valve endocarditis are 28% to 63% and 91% to 99%, respectively, and for TEE are 87% to 94% and 91% to 100%, respectively.
1-4 TTE diagnoses more sensitively for the valvular vegetations, which are greater than 6 mm but the sensitivity decreases to 25% when the vegetation size is less than 5 mm. 4 TEE can offer a closer view to the heart via the esophageal axis and it could detect a vegetation size of 1 mm or larger. However, the role of TEE is limited in patients with certain comorbid conditions such as esophageal cancer, extensive esophageal ulceration, Zenker's diverticulum, or anatomic abnormalities of the esophagus, since the probe would not be able to pass down or the risk of iatrogenic esophageal perforation is high.
Cardiac magnetic resonance imaging (MRI), cardiac computed tomography (CT), cardiac CT angiography (CTA), and fluorodeoxyglucose positron emission tomography (PET) with CT or CTA (FDG PET/CT or FDG PET /CTA) are alternative diagnostic tools in those patients who have a contraindication to TEE. [5] [6] [7] However, the roles of those imaging modalities may sometimes be limited as they often depend on other factors such as the local availability of the imaging machines or experienced interpreters, the presence of non-MRI compatible implants, or impaired renal function. 8 The utility of ICE has been established for real-time visualization of intracardiac structures during complex ablation procedures to minimize the risks of unwanted complications (ie, pericardial tamponade). ICE is also used to diagnose cardiac device-related infective endocarditis. 9, 10 However, the role of ICE in diagnosing native or prosthetic valves related IE has not been well established to date as only one related study and a case report have been published. 11, 12 We utilized ICE in our patient to establish a prompt diagnosis and institute an appropriate treatment.
In our case, ICE not only disclosed the perivalvular aortic abscess with vegetations on the bioprosthetic valve but also revealed the rocking motion of the bioprosthesis confirming the diagnosis of the prosthetic aortic valve endocarditis.
Conclusion
In patients with contraindications to TEE, noninvasive imaging modalities such as cardiac MRI, CT/CTA, or FDG CT /CTA may be alternative diagnostic tools for IE. Unfortunately, these imaging modalities have limitations such as local unavailability, the presence of non-MRI compatible implants, impaired renal function, and so on. Intracardiac echocardiography could be a considerable alternative under those circumstances.
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